There is a need for more efficient treatment methods for purification of leachate from municipal landfills. The leachate can contain toxic compounds that can be harmful to organisms in the surroundings. There have recently been several reports of dead fishes in lakes situated close to landfills. In a joint project named "LAQUA" between Sweden and Lithuania efforts will be taken to find suitable technology for treatment of leachate water from municipal landfills.
INTRODUCTION
Recently there have been several reports of problems with dead fishes in Swedish lakes with landfills close by. It is assumed that the problems are caused by toxic leachate water from the landfills. The increasing interest in environmental aspects has led to development of recycling systems for paper and glass. However, since certain materials are difficult to recycle use of landfills is a waste handling system that will be unavoidable in the close future. In addition there are also a great number of closed landfills with a various mix of household waste and industrial waste. In Sweden there are about 300 active landfills, and in addition 4000 closed landfills (Swedish EPA, 1994). Leachate water together with emissions of greenhouse gases (i.e. methane and carbon dioxide) is the major environmental problems connected to landfills. The number of landfills that are of a potential environmental risk is large. With the deposited waste containing everything from municipal household refuse to environmental threatening industrial materials. Differences in the waste means that different landfills might vary from a chemical point of view (Keenan et al., 1984) . The way the landfill is constructed and how much water that percolates through the landfill are other important factors for the composition of the leachate water.
A serious problem due to leachate water from municipal landfills is the toxic effects over long-term from accumulation of organic compounds in the organism. There can also be a acute toxic effect that maybe are of less concern due the low concentrations in the leachate.
Today it is common that leachate from many of the larger landfills are co-treated with municipal waste water treatment plant. In the near future this will probably not be allowed by the authorities. This is because of increasing concern over organic compounds that are difficult for the microorganisms to degrade. This can disturb the biological processes at the municipal treatment plants. Another factor is problems with high content of heavy metals in the sludge produced.
DEGRADATION PROCESSES IN LANDFILLS
The degradation processes of a landfill pass though several phases and this influence the chemical composition of the leachate. The initial first phase is normally short and characterized by aerobic degradation of organic matter. Only small amounts of leachate is produced and the temperature increase. As the degradation continues the oxygen is consumed and the conditions become anaerobic. The anaerobic process consists of two phases, an acidogenic and a methanogenic. In the acidogenic phase first the macromolucules (e.g. polysaccarides and proteins) are hydrolyzed into smaller molecules such as sugars and amino acids. These molecules are then fermented and during the acidogenesis products as fatty acids, alkohols molecular hydrogen and carbon dioxide are produced. The high concentration of fatty acids lowers the pH and this can liberate bound heavy metals since the solubility of metals increase with a decrease in pH. The acids can also form complex with the acids and increase the mobility of the metals. In the methanogenic phase the microflora produces methan. The pH increases in he methanogenic phase. The increase in pH affects lowers the content of metals in leachate due to the decreased solubility. The organic matter is dominated by refractory compounds such as humus like substances.
CHEMICAL COMPOSITION OF LEACHATE
The chemical composition of leachate waters is very complex. Several hundred different compounds have been identified in leachate waters. The composition of leachates in terms of inorganic substances such as metals, phosphorus and ammonium is better known than the composition of organic compounds. This is because the most inorganic substances are relatively easy to analyze. Analyzing the organic substances is often complicated and time consuming. Thus, the organic content of leachate is in general measured by analyzing such sum-parameters as chemical oxygen demand (COD), biological oxygen demand (BOD) and total organic carbon (TOC). In table I the content of different compounds found in leachate water from 26 landfills i Sweden. In the same table I the results from analyses of the leachate water from Kristianstad and Siauliai, respectively, are presented. 
TREATMENT METHODS
Several methods for treatment of leachate have been studied. The processes used have been biological. chemical and physical. There exists some full-scale treatment plants but the number is still very small. Some of the full-scale plants are very complicated involving different stages with combination of microbiological processes and physical and chemical processes. Many of the full-scale plants are relatively simple with only an aerated lagoon. The effects have in most cases been studied by analyzing the inorganic compounds. Welander ( 1 998) has in her work concentrated more on the effects of biological treatment methods on refractory organic compounds. The choice of which treatment methods to use is due to the composition of the leachate water that varies from one landfill to another (RVF, 1 996).
Biological methods
The biological methods can be divided into aerobic processes and anaerobic processes. Aerobic methods have an advantage over anaerobic methods in that they can operate in a wide range of temperatures and effectively reduce the content of ammonia. On the other hand, anaerobic methods can reduce the content of heavy metals by precipitation as carbonates or sulfides (Callander and Barford, 1 983) . The sulfides involved in this process are being formed under anaerobic conditions under reduction of sulfate. Other advantages compared to aerobic are lower energy consumption since no aeration is needed, and less production of excess sludge. Recycling of leachate back to the landfill is a method that reduces the volume due to evaporation, and decreases the concentration of organic compounds due to anaerobic microbiological processes in the landfill. The aim of project is to find and develop ecologically and financially treatment methods for leachate from waste deposits. During the project pilot-scale treatment plants will be set up one in each country. Development of new analytical and toxic screening methods will be performed by Kristianstad University and the department of Analytical Chemistry, Lund University. Test of treatment methods involving biological treatment, chemical treatment will be performed in Sweden. Other methods such as soil-plant system and treatment with peat will be tested in Lithuania.
Chemical and physical methods

Several
Further work in the project
The work in the LAQUA-project will mainly focus on the toxicity of leachate and the content of refractory organic compounds. The further work can be summarized as follows:
• Further development of a screening test for toxicity of leachate (Svensson, 1 999) 
